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for carrying out the nethod. EP 0 692 *582%descri bes a nethod for the
optical illus- 10 tration of a fabric consisting of warp and weft threads

with a patt I ' t.he -are cr ] a
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scanned in froman origresblutheneaft gacabvprdefabradfsCAD, the warp and 15
weft threads formng the fabric are assigned an intersection diagram the
weaves of which the fabric is to consist being defjned. These are known
regul ar wedhes, SuRitdClasOfi fdif WeasedNt sdfiVenkeesi s t fi MethchvEST and
basket weavese Syhepruentdry, dme muyedf thecrR0 weglp andsyehtishr eads is
determ ned, the threaﬁj- specific Eﬁr.ameters and fab[r#i parf;imeiers ei ng
taken intoJ3CAHGFE F3PTIGht 2a6FCL ALy Fehi EPDeRATABP GNP T unld bt harp and
weft, the predeter @ padnturfoaf clalre wagp cartd theefdethiodeads is correct ed.
This corrected warp/weft 25 thread run is illustrated by neans of an out put
unit, for exanple by neans of a video screen or printer. After the
correction, BrPali G922 Sél2ordesrmilssignedthod tflee ithd vrluadalvak plasd weft

threads; o 30 (L4, +is$ CUBiHerfd & dispdvantage, £ Nal-g hen§OLOFS BREag8! ect ed
as a function of the col ors capabl e of bein Ill'ustrated i n the output
unit, for Wil p@rp@§§tgrn. n this method, the patterns are

recorded by a data processing system and displayed on a
video screen, the patterns being scanned in from an
original. Thereafter, by means of CAD, the warp and
15 weft threads forming the fabric are assigned an
intersection diagram, the weaves of which the fabric is
to consist being defined. These are known regular
weaves, such as linen weaves, satin weaves, twill
weaves and basket weaves. Subsequently, the run of the
20 warp and weft threads 1is determined, the thread-
specific parameters and fabric parameters being taken
into account. In light of the dynamic behavior and run
of warp and weft, the predetermined run of the warp and
weft threads 1is corrected. This corrected warp/weft
25 thread run is illustrated by means of an output unit,
for example by means of a video screen or printer.
After the correction, various colors are assigned to

the individual warp and weft threads.

30 It is considered a disadvantage that the colors are
selected as a function of the colors capable of being
illustrated in the output unit, for which purpose a
person skilled in the art with experience of weaves 1is
necessary. The output unit is a video screen or a

35 printer which operate on the basis of the ground colors
(RGB) and with additive color mixing. It 1is known,
however, that an exact reproduction of an illustration

cannot be achieved in the fabric in the ground colors
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- person skilled in the art with experience of weaves is necessary. The
output unit is a video screen or a 35 printer which operate on the basis of
the ground colors (RG) and with additive color mxing. It is known,
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and is di spll’W@dtmht%@r\aneiﬁdscreen, a very large nunber of color shades
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a desired nunber of colors. Finally, this nunber of colors is 15 broken
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experience QfyWRavess dOLde HEH Seheidg hdSePECOM™subsequently, the
colors are reduced to an illustratable or a desired

number of colors. Finally, this number of colors 1is

15 broken down into screen dots having the colors red,

yvellow and blue and also black and white, the screen

dot having the size of a weavable point. After the

color breakdown, the weaving program is set up by means

of computer technology, each screen dot corresponding

20 to a weaving point. These weaving points are tied off
according to the classic jacquard method, that is to

say regular weaves with repeat repetitions are used.

The known method has substantial disadvantages. To
25 carry out the method, it is absolutely necessary to
have an experienced person skilled in the art with
experience of weaves. To be precise, it has become
clear that, in the case of woven colored image copies
in the colors yellow, red and blue, the color mix is
30 deficient, that is to say they do not have all the
color shades of the original. As a rule, corrections
are necessary in order to improve the woven image copy.
However, corrections of this kind can be carried out
only by an experienced person skilled in the art with
35 experience of weaves. In the color breakdown for
reprography, it is to be assumed that a color mix
occurs in the region between the print colors during

the printing operation. In other words, the printed



- clear that, in the case of woven colored imge copies in the colors
yellow, red and blue, the color mx is 30 deficient, that is to say they do
not have all the color shades of the original. As a rule, corrections are

necessary i moobgdes7dgn i nprove the woven inmage copy. Hegeyetol/0066€Cti ons
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weavi ng has Ited sl 5charef cxensktesrabtleatsi apé i ihcﬁba@@tmnthe necgsaady work

and at e sane.tinme the ssihili rro duri t he
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then to produce on the final fabric a structure which is as simlar as

possi bl e t o GkEiefnPEfalts| RuEESTO heePEITRICS: dhet Retragrreion of

the CAD systems in the area of jacquard weaving has led
15 to a considerable simplification of the necessary work
and at the same time has reduced the possibility of error
during the planning and production of different thread
interlacings for the purpose of obtaining various
effects. The CAD systems nevertheless also force the
20 workers to carry out special additional work on the
images in order then to produce on the final fabric a
structure which 1is as similar as possible to the

initial image to be reproduced on the fabric.

25 In actual fact, the work for preparing the images and
their respective treatment, quite apart from the
weaving system which is used later, take place as set
out below:

30 First, a color scanning of any desired initial image is
carried out (the 1initial image may be of any desired
type, without any restriction); scanning may take place
with the aid of a scanner or by means of any other
reading system.

35
The initial image read in this way 1is visualized by
video by means of an appreciable number of colors. Said

number of colors is closely related to the performance



25 In actual fact, the work for preparing the inmages and their respective
treatnent, quite apart fromthe weaving systemwhich is used |ater, take
pl ace as set out below. 30 First, a color scanning of any desired initial

image is c@brogferds (the initial inmage may be of anypgfptadookgpe,

W thout any restriction); scanning may take place wth the aid of a
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the scanner contains a specific color palette or, put

better, a color palette which contains the colors of

15 the image itself in a specific way.

At this point, said image undergoes a first operation
for reducing the number of existing image colors, that
is to say the initial colors of the initial image. The
20 processes of color reduction may be carried out by
means of different methods, such as by the use of
special mathematic algorithms which, to be precise,
vary on the basis of the way in which the colors are
eliminated and/or are replaced by other colors within

25 the image.

In any event, quite apart from the nature of the
reduction wused and, consequently, of the mathematic
algorithm used, the initial image having a large number
30 of initial <colors is brought, for example, to 256
reduced colors. This is a step which takes place by
virtue of the fact that the images which are
subsequently processed by CAD for jacquard textiles do
not require a large number of colors, and, as a rule,
35 it is assumed that 256 colors are sufficient for the
final objective and for the treatment of the image
itself, specifically on the basis of the respective
conversion to a pattern for jacquard textiles.



- vary on the basis of the way in which the colors are elimnated and/or are
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fromthe nature of the reduction used and, consequently, of the nathematic
al gorit hm ugede2tdwsiani ti al i mage having a | arge nunbepcBtHdi/oos66 al
colors is brought, for exanple, to 256 _reduced colors. This is a step

whi ch takes place by virtue of the fact that the i mages which are
subsequent |y processed by CAD for jacquard textiles do not require a |large
nunber of colors, and, as a rule, 35 it is assuned that 256 colors are
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15
At this point, the following steps are linked to the
additional work on the available image. On the other
hand, the image then available has passed through a
considerable series of steps in terms of the reduction,
20 as regards the number of colors and consequently also
as regards the information obtained from the image,
and, consequently, as soon as the number of selected
colors is reached, an image 1is available which
necessarily has to undergo the additional work, so that

25 1t is as far as possible similar to the initial image.

The time necessary for the “additional work” on the
images is in close interrelationship with the
complexity of the pattern. This clearly and markedly
30 implies that, even today, despite the use of highly
developed systems, the complex patterns require long
times for the complete and final additional work. At
the present time, therefore, there is no mathematic
algorithm available which makes it possible to convert
35 automatically an image which is read by a scanner (and
which is consequently rich in information in terms of
the number of existing colors and the nuances, etc.)

and at the same time to achieve the exact reproduction



20 as regards the nunber of colors and consequently also as regards the
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fabric. 15 coursSe, the nunber of colors which the image to be
between the initial image at the time of reading and

the converted image reproduced on the jacquard fabric.
15
Of course, the number of colors which the image to be
reproduced on the jacquard fabric possesses at most may
be limited, specifically also by the maximum number of
colors of the weft thread which are capable of being
20 used in the weaving machine. Normally, what can be
achieved, at least at the present time, 1in textile
weaving machines 1s that these use up to a maximum of
12 weft thread colors, and therefore the number of
reproducible colors is necessarily limited.
25
The main object of the present invention 1is to
implement a method for the production of images in
jacquard fabrics, which makes it possible to maintain
the extremely high resolution of an image, without
30 additional work on the image itself having to be
carried out in this case.

Within the scope of this object, one aim of the present
invention is to implement a method for the production
35 of images in jacquard fabrics, which makes it possible
to leave essentially unchanged the graphic resolution
of the initial image, a particular operation to be

precise, the reduction of the colors of the initial



reproduced on the jacquard fabric possesses at nost may be |imted,
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present in tde iRt i hidBIEs capable of reproducing as exactly as
possible the nuances and the whole of the image colors
present in the initial image.

15
Last but not least, an aim of the present invention is to
implement a method for production of images in jacquard
fabrics, which is distinguished by high reliability,
relatively simple implementation and low costs.

20

The subject and all the aims mentioned, which are set

out more clearly below, are achieved by means of a

method for the production of images with high

resolution in jacquard fabrics according to the
25 features of claim 1.

Further advantageous refinements of the invention may
be gathered, in particular, from the dependent claims
and from the exemplary embodiments.
30
It is particularly advantageous if the breakdown of the
reduced image colors takes place with the inclusion of
a predetermined warp/weft thread ratio, and that the
weaving program provides for the wuse of irreqgular
35 weaves without weave repeat repetition. The weaving
program provides for the use of irregular weaves

without repeat repetition.
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case, that the image dots can be generated directly by
the computer according to the original, without manual
correction by a person skilled in the art with
15 experience of weaves. After the color breakdown,
including the warp/weft thread ratio, a weavable data
format is prepared in a CAD system from the

illustration to be woven and is delivered to a weaving

machine.

20
It is advantageous if the warp/weft thread ratio is
2:1. With this ratio, the conditions during weaving,
with twenty-eight weft threads and fifty-six warp
threads per cm, can be adhered to exactly.

25

By use of thread groups of at least two basic colors,
it becomes possible to generate an irregular weave
without repeat repetition.

300 By the illustration of the initial image to be woven
being reduced to a maximum of 256 colors, the image
copy can be woven by means of weft threads in only four
basic colors. This results in a simplification of the
weaving machine.

35
The use of weft threads with the basic colors black and
white has the advantage that, on the one hand,

black/white illustrations with high resolution can be
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with high ragabubi9BnCdF ReNQDAR7OR4qECELEOLOAIRE i PluyOvediomnd, on
the other hand, the contrasts in colored inmge copies with the basic

col ors red, O4r EBR, 1BFG&2and™Mag8I | ow can be reproduced perfectly. 5 The free
sel ection of the basic colors allows an unrestricted conbination and, in

8?rELEQL {i? éaﬁbgﬁg%%%%a%fmhé¥tt{ﬁ}gg earbgsgeigoeylhﬁﬂgg%Iéééggratlon
has the advantage that the weaving program to be

prepared is simpler.

It is advantageous if the weaving program provides for

15 the combination of regions having irregular weaves with
regular weaves with repeat repetition, because the
configuration of fabrics is thereby broadened
substantially.

20 Exemplary embodiments of the invention are explained in
more detail below with reference to the accompanying

drawings in which:

fig. 1 shows the diagrammatic run of a weft thread
25 through warp threads of a Jjacquard fabric

which are illustrated in section;

fig. 2 shows the diagrammatic run of two weft

threads through the warp threads of a

30 jacquard fabric which are illustrated in
section;
fig. 3 shows a block diagram of one version of the

programming system according to the invention

35 for the production of a jacguard fabric,

fig. 4 shows a copy of an initial image, serving as

an original, of an image copy to be woven,



10 The insertion of weft thread groups in a uniform order

has the

advant age that the weaving programto be prepared is sinpler. It is
advant ageous if the weaving program provides for 15 the conbination of

regi ons havipgos /aoa4l ar weaves with regul ar weaves w pdrcHpeadbosepetition,
because the configuration of fabrics is thereby broadened substantially.

20 Exenpl ary enbodi nents of the i nvent®n-are expl ai ned

n nore detai

bel ow with reference to the acconpanying drawi ngs in which: 25 30 35 fig.
1 shows the diagrammatic run of a weft thread through warp threads of a
jacquard falpigC swhi cbhawe idd ushlateddi rdestecti oR; 6f gth2 shoiwsindie

strate sect1o0

di agrammati c run of tg§F§§?ﬁpatQ&gaggggggogghE;hﬁ?ygég-%g

jacquard fabric which

d
53 SaiQtIergl ock

shows a

di agram of one versi ohhef adier pgrogglkdaimgofyshemiddemtdiatg ano e
inventioh for the prodyctign BBSQCIEBQH?EQ fabric, fig. 4 shows a copy of

an initial inmge, serving as an origina

of an i mage copy to be woven, WO

02/27084 PCT/CH01/00566 - 10 5 fig. 5 shows an enlarged detail A of the
original agggrdigng tgnbwkgandeflagbar aetastabe;af chgr, sfhe col or

breakdown of the illustration into “selected basic colors, fig. 6 shows an
enl arged detail Bin fig. 5 fig. 7 shows an illustration of the weft
sequence fig. 7 shows an illustration of the weft sequence
10 for the fabric,
fig. 8 shows a sectional diagram of a fabric with an

irregular weave,

15 fig. 9 shows a top view of the fabric according to

fig. 8; and

fig. 10 shows a weave point design paper for a

regular weave.

20
The method according to the invention comprises an
initial phase of color scanning of any desired image
which may be of any type, without any restriction in
terms of typology and of dimensions.

25

The image read in this way is visualized by video by

means of an appreciable number of colors: said number

of colors 1is 1in close interrelationship

with the

performance of the hardware system used and,

30 consequently, with the configuration of the latter.

At this point, the execution of a selection of the

number of necessary colors is commenced, specifically

35

directly from the video image or by a selection of the
colors within the total spectrum of the visible field
of colors, an infinite selection of color shades and

variants consequently being offered.



10 for the fabric, fig. 8 shows a sectional diagramof a fabric wth an
irregular weave, 15 f ig. 9 shows a top view of the fabric according to f
ig. 8 and 20 25 fig. 10 shows a weave point design paper for a regular
weave. The wetbt@ekzsaording to the invention conpri sesPeIVCHO/DD&AG6 phase of
col or scanning of any desired inage 'ch may be of any type, w thout any
restriction in terns of typology and ainensions The inmage read in this

way is visu |zed neans of .an..app C|abl r col ors:
sai d nurrber NofP rc%‘f%“r <= s%lhﬁyc‘f’%r SF ntEh eqt$ énshl %rﬁt%%e kg%Slc?or mance
of the hardw@ﬂersysﬁemhﬁyuhﬁnuhnd3@fcbhseqaeptMylomtHethubbnllguration

of the latter dicthhLsiR ”uea\;lg’?g exeﬁag A% ofoa <58 COLL ORLBibcle® £ NUMDe

of necessar ors 1s commence specifically rectl fromthe video
i mge or by asw 3o or«omessenéénar < Qi Fh?n rw@ecrot%f $5&E ramdlof t he

visible §ieldriof 130l arhidd i nthe sakaeihgn afactaher Sd’bﬂdesus"éld
variants consequently being offered. WO 02/270841ﬁ§%¥C}D1/0 566 I n

practice, tREREFREE skPe t BBVRRHER of hRasiMe oP& ¥t Fhe Q%?t and of
the warp V\hlr@hlub@.n‘gmthé liinke i atlo ama@rcwrdmg:hmammal hatades wbtisay the

nunber of %ﬁs't ﬁgc\%ﬂ}?ncor re%&%” AN D B{}e&l%%%bsero?f R P 8Ndo 2o A

t hr eads whi ine Canm use ccording to the 1nven on t he
net hod provbdeacf@plomedu0|ng the initial colors of the initial imge
Wi thin ;the maxi mum possible colors by means of the selected basic colors.

Essentially, a series of wvirtually infinite different
color shades occurs in the initial image; all these
color shades are obtained by means of the reproduction
of the initial color by means of the combination of one
15 or more threads of different colors, thus leading to

the visualization of the desired color.

The result of the combination of one or more threads
having basic colors selected by the worker is the

20 reduced color of the reduced initial image which 1is
prepared by means of a scanner.

A method for converting the pixels of the reduced image
into the selected Dbasic <colors is called the
25 “dithering” method. This method makes it possible to
reproduce the extremely large number of image colors
present in the initial image by means of a
comparatively very small number of colors, without a
reworking of the image having to be carried out. In
30 fact, with this method, no details of the image are
lost, which, by contrast, are lost in known techniques
in which the reduction of the image colors to a highly
accurate number of weft colors takes place, but without
a reproduction of the unavoidably absent colors being

35 carried out.

The interaction of the selected basic colors makes it

possible to visualize all the other colors which are



10 Essentially, a series of virtually infinite different color shades
occurs in the initial imge; all these color shades are obtai ned by neans
of the reproduction of the initial color by neans of the conbination of

one 15 or nRoeodjprads of different colors, thus | eadi pgrianoly/besee
vi sual i zation of the desired color. The_result of the conbination of one or
nore threads having basic colors seletfed by the worker is the 20 reduced

color of the reduced jnitj.al |na e whic repar.ed. mea of. a
scanner. A fEfHod® réocron%?t?ﬂ@ Bhe Shi L}Qast oft ﬁ8lP8&8§8d Wllgg]geth? nto the
sel ected bashﬁtﬁauoﬁmage C&hbedubheeESoﬁmﬁﬂuﬂmmuyerﬂﬁﬂﬁxh fitvrs et hod
makes it possible.to ce h X I g 0 col ors
present in ﬁHSntlt¥|& éi % éﬁg E??g? %hh%% & &y 239?

I ni I mage neans o nmpar ati ve y very nunber
of colors, wirehtetr @r r bawskT ngn@fentShéyurrd'dEe ha\?angln@ pe 1edr rb@dﬂ%ut I n

30 faCt’Sm‘Eﬁetmé%fgnf§55r§owH§Eﬁ'W%fg 1he {4POE 8Eectedt pyhid, Dby

contrast, are lost In known techniques in which the reduction of the imge
colors to aWRFr§RFy accurate nunber of weft colors takes place, but without
a reproduction of the unavoi dably absent colors being 35 carried out. The

i nteracti on _of thgTseI ct d basic % | ors es it. $ gglble ta visualize
all the ot héPecADE WitEHr ir BENDCO A2 7684 00886 ¥ ° rQyuired
for the inagaefhhsﬂﬁucmloﬁmlwhndhsamdfsél&nteduW1am BmggeatBre swances of

the i riv ro e of . ¢ o h
sel ecte V\ntﬁssgr eat r((a@rérg%ltlgsser %é g% RJIC?( Lﬁﬁe csotlra%)?rt|“'!rglllgljg(ircl)%|¥\,rr]1tt%bek|5 ng 5 the
basi c colorsewhpdhcwdrelﬁnlﬁbmIQ%amﬂhan(hYtﬂﬂnUu? afortides . ratiecttidr shades

are obtai ned by i XR®et-NS Pic¥8b$sOf the following basic colors

black, white, red, yellow, green and blue
15
are selected, then a series of virtually infinite
different color shades (red, gray, green, yellow
shades, etc.) are achieved in the reduced initial
image. All these <color shades are obtained by the
20 combination of threads of different basic colors
(consequently, the color shades are simulated, since a
weft or warp thread having this particular color shade
is not necessarily inserted into the weaving machine)
which (selected from the colors intended for carrying
25 out the reduction) lead to the visualization of the

desired color.

1f, for example, the color straw yellow is to be
simulated, the yellow and white threads are combined,
30 thus resulting visually in the color straw yellow. Of
course, the color shades of straw yellow which are to
be achieved are diverse, and, consequently, processing
must be carried out with regard to the quantity of the
basic colors white and yellow which are combined so

35 that all these color shades are obtained.

In light of the fact that the colors are always
obtained by the interlacing of two types of threads



the basic colors which are selected with a greater or 10 | esser intensity
according to the col or shades to be reproduced. If, for exanple, by virtue
of the reduction in the nunber of colors, the follow ng basic colors

bl ack, whitgo 6£a706al | ow, green and blue 15 are sel ecpes/cHorgoossseri es of
virtually infinite different color shades (red, gray, green, yellow
shades, etc.) are achieved in the reduéddTinitial i mge. Al these col or

shades are obtained by the 20 conbipatjon of threads of_ different basic
col ors (co?’fgé&heﬁtrley,aﬁq?e“%ed’} ik s’ﬁh%}éé Spgﬁgﬁnﬁloatoé’cf YNy WEt or
war p t hr ead typei ngeiy stpar tWa athcodds, shhde otilsemot ypecedsarweft i nsert ed

into the weaying jqmachi ne i selecte t : ors | for
carrying 25%§5Fg9ﬁé r%%ﬁ%?%%?)qﬁgéd%gg%thgh%%gﬁgfﬂggﬁﬁ%ngofé?%gpgggsired
color. If, todosxanpl énteméacetorwistly abhgelwasw i shreade, diheul hirdl the

yel l ow and vhistet ifeads gre6omRinieds 3016Pusn sl thpPe ¥l S | ¥nén the
color straw yellow. O ~course, the color shades of straw yellow which are
to be achi épugrafacgi ¢ér §8e 488ri€onsequent |y, processing nust be carried
out with regard to the quantity of the basic colors white and yell ow which
are conbined so 35 that all these col or shades re optained. In light of
the fact thdt9U¥éE col i?%%ﬁ??% Wﬂﬁ&ﬂghﬁfﬁﬁﬁ IR TY Ot ?mo
types of thrseads o) Q2R 7D84de PCTLRHEAA0056hichl xathiteds arle: actrasngred at

right angles to o nof her, qn e bei t he. p reads, t ot her
type thggmepyerth?gﬁgggﬁné}nggfﬁ t%% %%?t ?ﬁ%%a lﬁgéiﬁ%hgsgpégif?ﬁe col or
is interl acddbwich the opnpegherbly, adteiriethl fFomesthe beespeatpeeti cul ar

color on theJippel,andd K rd aWBfedfce ofidde fid ithread is worked

over the warp thread (the weft thread portion is
consequently yellow and the face of the fabric will be
15 vellow) . The situation illustrated is a standard
situation in which an attempt is made to obtain a pure

color on the fabric.

In the event that, by contrast, particular nuances of
20 yellow are to be achieved, an attempt must be made to
work the yellow weft thread 2 on the upper face of the
fabric (consequently, above the warp threads 1),
specifically together with a further weft thread 2’ or
with a plurality of weft threads, in order to obtain

25 the desired nuances.

Figure 2 illustrates the situation where the yellow
weft thread runs past, together with the white weft
thread 2’, above the warp threads 1; a light medium
30 yellow is thereby achieved. The quantity of the colors
yellow and white can then be determined from the
different nuances. By “quantity” it is meant in this
case the number of warp threads 1 which are covered by
the weft thread 2, 2’. In figure 2, it can be seen, for
35 example, that the yellow weft thread 2 remains above
the five warp threads 1, while the white weft thread 2’
remains above the six warp threads. This means that, in



Figure 1 illustrates the warp threads 1, illustrated in section, and a
weft thread 2 which executes the cross 10 over through a warp thread. The
final color of the fabric is consequently obtained fromthe respective

col or of theowegy21deeecad 2, since this thread i s workedcT oyl /Oossdar p
thread (the weft thread portion is consequently yellow and the face of the
fabric wll be 15 yellow). The situafiéz illustrated is a standard

situation in_which an attenpt s nmade to obtain a pure cql.r on the
fabric. In e Seveiicr hﬁék‘? BE DS - A8t ,Veﬁé’rtfjc%}?%r Qﬁ‘ﬁﬁﬁcégl%e g}aaK}el | ow
are to be aghkilawed,. an attenpt nust be made to work the yellow weft thread
2 on the upper face of the fabric (consequently, above the warp threads

1), specifically together with a further weft thread 2' or with a
plurality offhgafet ishreaddinifagidar aso vdyaids RBet lagéditved hubhees.

Figure 25illadgidrat 6% thie sidyaiine whete thheaveld Ownawiirp higadafyns past,
together with the white wef hread 2', above the warp threads 1; a |light
t

ert t :
medi um 30 y&@YouR 130 t Rér ey SRR dEC THO THuaht FEPISE R obbFeadel | ow
and white camnd hen hedeierthaeguhbem blie weditl frgrrenidsnuanicss. cBy bBguantity”
it is meant in this case t.he nunber gf aévﬁfrlgethreads 1 whi.ch are ir?vered by
c :

the weft thiS&f 210 2OTdpE ¢§Q PEnsIaf d LHenCOt8F 3588l &) t hat
the yel | ow efdt t hrlesice 2 aeeni ko lalreve whiheh f i venwabe t hresdsedl, whil e the

' VD 05 27GRITRCRI e FOOSE S AT (e g AP e R BB ™

(nmore whiteadlarrs.yellow) . There is no limtation as regards the quantity
of the 5 colors to be used (the weft thread or the warp threads nmay al so

be interlaced to forma single warpthreadg( _ _ _
The “dithering” “method thus makes it possible to split

each color into wvarious dots of selected basic colors.
15 It may therefore happen that, for some colors, it is
necessary to wuse all the basic colors which were
initially selected by the worker. This is due to the
fact that the final colors of the fabric are not
achieved by the direct presence of the weft thread
20 having the specific color, but by the combination (in
different quantities) of the selected basic colors:
consequently, the colors are simulated and are not
actually present. It therefore seems obvious that, in a
situation of this kind, no reworking of the image 1is
25 necessary, since the latter is converted into a fabric
pattern, without initial information being lost at the

same time.

Moreover, by means of the method according to the
30 present invention, the initial image 1is treated as
though it were already a pattern for jacquard textiles
and not merely a graphic file. In fact, each initial
image 1is composed of square pixels, whereas the
equivalent textile images consist of right angles with
35 dimensions which are different on the basis of the
parameters to be used. The situation which arises as a
result of the conversion of an image consisting of

square pixels into a textile pattern is one where the




and as regards the nunber of weft threads which can be wused in order to
generate different color shades. In fact there are colors which can be
created by 10 conbi nation of nore than two threads of different basic

col ors. Thewo dd/f2@0BAg" nethod thus nmakes it possi bl e sor/cmoayooseeh col or
into various dots of selected basic colors. 15 It may therefore happen

that, for sonme colors, it is necessary’to use all the basi c colors which
wer e initiaII%eseIectedb S iS due to f act tcgat t he

th ker. Thi
final col ors™ th’ée?%ﬁ??ﬁilﬁyee%%?%rg%%%%ledc%?nQ%% dt’t ecﬁ Pesette of the
weft threadc@fisbguenglyhehepedinfalc m&toir],e ot t tyrt heo cawbigeat ihars (4 n

ditferent ayankiiieshaohiEhe ashaeiel baALe Eolorsa ROMERIEN I he

colors are Stnufa aré no resent refore seens
obvi ous t hatpventaonsinakeasi oh pbsshbs},ekmnd ch@@gﬁemldiglecﬁsqdms iafage is 25

necessary, $HOCE{ihediatLe el§ C%vetmg@l ttmeo ?aé@ar'emaeaa@wlemthout

initial 1nformation bel n sane Mor eover, by neans of the
net hod accoFHPn@eFBaflﬁée 80 5Pésé’ﬁtamﬁ\geﬁ’@ipér¥ utsl‘?é1 9% iH1e itRige i treat ed
as though ipaweeengl beadyca pattern for jacquard textiles and not merely a
graphic file. In fact, each initial inmage is conposed of square pixels,
whereas the equival ent textile imges consist of right angles with 35

di mensi ons @Gbhebgaeetdyf f efoest ot t hepbasescef arhe crpmm@smaﬁerssrtapd)e used.

The siial1 Q0 WLCH AT LS8 &5 fbn T E8ULD O 1ha oner sLon b

con5|st| uar e |xe5|noatextlle IS one where eV\D
02/ 27084 PCTh@I—DI/r@@@@&LOMS fI@f&gepméééssé;rq | ydexperd enpepecharges in

shape and EH@%@@H@@tgysgheoégnabtt@é&uhﬁepéagefgwapkkggger has a perfect
graphic resolution. The nethod according to
In practice, it was ascertained how the method
15 according to the invention completely achieves the set
object or fulfills the aims set in the introduction,
since it makes it possible to reduce the number of
colors of an image, without information on the image
itself being lost at the same time, and without the
20 need to carry out on the image itself reworking which

unavoidably entails long processing times.

The method conceived in this way may undergo numerous
and different modifications which are all within the

25 scope of the concept of the invention. Thus, the method
can be used, for example, for any type of warp thread,
so that even micrometric particulars of the initial
image are made possible. Moreover, all details may be
replaced by other technically equivalent elements. In

30 practice, the materials used, insofar as they are
compatible with the respective application, and also
the dimensions may be of any desired type according to
the requirements and to the state of the art.

35 A more detailed description of various exemplary

embodiments follows.



invention nmakes it possible to change the dinensions of 5 the initial

pi xel s, so that the latter coincide with the rectangle on the draw ng
paper used for the textile pattern, or vice versa. Consequently, does not
experience woyoz/ewogd i n shape 10 during the transitipericHotilieosesti| e
pattern and with the transition fronlpLéeL to drawi ng paper and therefore
al so does not require any reworking. In“practice, it was ascertained how
the nethod _15 according to the inventd opn, conpletely achieves the set

obj ect or fGFPil ?s T3 e LRESTA ¢ iﬁ{l?odlunc"ieingcnl,on sflﬁceqlil?étrrla YZS it
possi bl e t oheeduc&hehprogrbeniol sysltems sdfardrs ifmege,amiahiozdndnfor mat i on
on the inmg it bein ost, ;at; the t ke nd. w t 0 need
to carry ou?hgn ?ﬁg&iﬁggeqrisg%?ﬂféﬁbrﬁ?ﬁgﬁvh?changna$%$%gggésegﬁggls | ong
processi ng PregsamTHESRS ol £6ABBL0Ed 4/n TR QT wa§HEY 1 aRdergd- Mfer ous

and di ffer egtcaRAbihCabi 0fgg Wi i fdogManhi n thei2h scopesefkdde
concept of the invention. Thus, the netho can be used, fo exanp%e, for
any type of tRAPHIPNAEad Ve YAt i rBﬁePFPéuﬁﬁrﬁqﬁﬂéﬂgf%ﬁ he
initial ingeiagethedaepassdblfénalbimaver, all details may be replaced by
ot her technically equivalent elenents. In 30 practice, the materials used,
insofar as they are conpatible with the respective application, and al so

t he di mensi ans mwhy béiobtangtepsirad typagaccioadimg, t ofox heexaupieenent s

and to e art. .35. A 0mpLe l.Led; descLiption vayl ous
exenpla%@ %ﬁgggfﬁéﬁ%§§?o|ﬁé&saléiﬁgé/2§§%§k%cn%%}n§§%§% % €£%6a{%ﬁg. 3
shows a ver dildnssratRe i Mrentd onvideQueSEFBADN - hePEPETHA NEr oitamMmiR) syst em

SLartS fr0n&@@o%iiab]pa&awc_iwefpr@;h@f geahﬂégi adncirrwle 8hand; casr i ses
the progragkigggf %héﬂirYHgl aﬁié§)£¥ £ﬁeug%ggg %hfgg(gbpears on
the video screen usually has a few thousand colors or

15 color shades.

In a second step, the colors of this image are reduced
to an illustratable amount, for example, to 256 colors.
In this color reduction, wvarious colors are lost or are

20 replaced by other colors within the color spectrum.

The third step comprises a plurality of substeps.
First, a predetermined number of basic colors are
selected for the warp and weft threads which are used
25 during weaving. Advantageously, weft threads having the
basic colors red, green, blue, yellow, black and white

are selected.

Subsequently, the 256 reduced colors are broken down
30 into the basic colors. This breakdown takes place
automatically and generates a figure which shows the

weaving pattern (figs. 4 and 5).

During the electronic image processing, colors are
35 illustrated by means of pixels. The image colors are
illustrated as color <cells, each <color <cell being
represented by a representative color. Nuances of the
image colors are obtained from the quantity of pixels



5 breakdown 6 and weaving program 7 which is worked through in a weaving
machine 8 to produce the fabric 9 having the desired final imge. In the
first step, an image having, for exanple, 10 approximately 1.6 mllion
colors is se@noggeredk is illustrated on a video screenpchqmndiongeéen t he
resol ving capacity of the scanner and ig the video screen, the
illustration of the inage which appears‘on the video screen usually has a

f ew t housand .coJ ors or, 15 color_sh . .IL.n a_second, step, the.col ors of
this i mage &e {:léﬁucceodlori owé%’i |"1‘ué’?l%2§§e56|“§ ekt C%edorte*gxé“t‘r%ﬁlcg, t3 256
col ors. Ins@hbste@LorImedmmg(mnohqnicnedumﬂiwm,arEhéos¢o;mrarear€0
repl aced by QEAgleeco! ghs ML NG GALOT o3PeEhLuMorie LI St

u ity of subs ITS ap

conprises a ptural eps. t, redet erm ned nunber of basic
colors are whdlcdct ebef qroldre Viarld sandHeEpverhr ea@s \@iedty aPéX@dedi®5 during

weavi ng. s Aduaniage iy tNef Feb PESaABa PRYENEFL hBle RASIG cRl DI s Ked, green,
bl ue, yellow, black and white " are sel ected. Subsequent|y, the 256 reduced

colors are Brok&RYows BENSHT Hotk Badit Wt s, thi ABF e bothr¥kes

pl ace aut omaidlealsl.y and generates a figure which shows the weaving pattern
(figs. 4 and 5). During the electronic image processing, colors are 35
illustrated by nmeans of pixels. The inmage colors are illustrated as col or
cells, eachFRioladilyceld bplhgtingprodsariteedibyga cepoesentakas/eptator .

Dae ey i, PRI Both ORLALLRY AN LIS BigalLLYod! phieLs O
which is selmatsddr, | there cot o2 dédugipon, orhéheolames haned, repl tleed by
representa”fﬂ%ﬁéﬁcéfﬁ%§okgfoC@hb%é'Hd{sV$$Cbhéh%d@¥d”cgﬁﬂﬂ§-aﬁ@MEVer
not every p%§F|t£§ other hand, of the color shades of the image
colors in terms of their color depth into image dots of
15 the basic colors, which are combined in order to
generate the color shades, for example red and white
for light red. The image dots are formed in each case
by a weft thread which has a basic color and which
crosses a weft thread above on the visible side of the
20 fabric. During this splitting, a warp/weft thread ratio
of 2:1 is included, so that the illustration to be
woven is formed Dby the rectangular color dots,
illustrated in fig. 5, forming the Dbasis for the
weaving program to be set up.
25
In the fourth step, the programming of the image copy
to be woven is carried out on a computer. Reference is
made to figures 7 to 10. By means of the weaving
program, the insertion of the weft threads and the
30 movement of the warp threads (upstroke and downstroke)
are regulated. As shown in fig. 7, six weft threads
having the basic colors red, green, blue, yellow, black
and white are used. The weft threads are inserted 1in
this order as a thread group in a weft line and form a
35 color cell. The weft threads are tied off by means of
the warp threads. For this purpose, the weaving program
provides an irregular weave without repeat repetitions

and regular weaves with repeat repetitions. The



.5 i mged onto the representative of the color cell, but, instead, is
transferred on to one of the adjacent imge colors. Finally, a splitting
of the imge colors takes place, 10 said transfer being carried out. By

means of this ¢3A@eqar. there is a division, on the ongehaidi/ebséde i nmage
colors into image dots of the basic colors and on the other hand, of the

col or shades of the image colors in"t&€Bns of the|r col or depth into inmage
dots of 15 the basic colors ich_are conbined in order to erate the
col or shade%rrfaai'lléﬁafﬁ‘ﬁlaeeré(‘j‘\{(\gﬁd1‘\)01"?’1CteeaCIC(S’r’CdIJf]@httoret(cjl1 € HRL9 gra%% Yots are
formed in egehegased byranyethet hireakdshingh imasuwhasivacotiort antbmhi ch
crosses a weft thread,above, on iLsihl e si f ric..npburing
this spli ttFﬁafan &%%dt‘ﬁ?%gdt%aﬁg % g %sttlgggﬁ ded, d?o Jt%zait t he
il lustrationisdbbe awo\aenred tolpeddoy tdre tl'wt'angubae saker afothe

L 36 o £aBr ik and, che! PRIV LA ORI N AIROTAIEL O be et

up. 25 In our step e programm n I 'mage copy e woven
is carried sdtdeon rJéhet:oﬁpmteerc':112>ERe1f€eEr efice tﬂse Qﬁd@rﬁﬁlphglﬁ%s a7 94eedm. By

means of the Weaviqeg, Ftrreg el NecFPSeRtERA of Yhegefitstdireads, and the 30
novenent of the _warp 't hr eads %upstrok and %ownstroke) are regul ated. As

shown in figs ?llgﬁirﬁéf"? tlﬁr ag¥reRafi A% Ae basic colors red, green,
bl ue, yellow, black and white are used The weft threads are inserted in

this or s a, thread in weft ne an col or eII The
weft th eadg ardee%Grl ocgf O%QV a SR tthee w(a(r)'gofhr é:aGd‘k%%r‘f’or’ t?ﬁlg pur pose,
the weavi ngdptegmarh plodmrdemaam:asr reegllsard Meferenti tdwoldr ragreiddt ampetitions

and regul ar (yeaves i {fof CREALo SRRt 9BS-cie WO/ 27084 RLH QDL 00566

program provides for a color mix which may take place,
for example, by means of at least two weft threads
15 having a different basic color. The weaving program
provides further ©possibilities, for example with

floating weft threads.



irregul ar weave takes place according to the color dots generated during
t he breakdown, in such a way that, for exanple, the red weft thread R of
the thread group is visible as a red color dot on the visible side of the
5 fabric angot bg/zrw ni ng weft threads float on the back/cwilyeoséhe sane
applies to the generation of a green cglor dot, the green weft thread G
being visible. This is illustrated nl igures 8 and 9. 10 As descri bed
above, duri th |_Qr breakdown, color dots with color nuances and a

di fferent CE%GFNﬁégﬁﬁ& e obtained. For color dots of this kind, the
weavi ng program provides for a color mx which may take place, for

exanple, by j1eang, qfeMod east 'k WBLLaLBEERAS IO RANbRg 3. TRIgAt basic
color. The Weavi ng program "provide urther possibilrtres, for exanple
with floatinegodettionhr éads]agmapd 2 708 ST CMBE/CP0566mMPrige sSPATERIT CLAI VS

1. A nmetho¢fanfihg pHedesti on of images with high resolution in jacquard
fabrics, which conprises the 5 follow ng phases: - color scanning of an

initial inmage which is to be reproduced on a fabric; 10 - video

visual i zation of ded Nddriliridege Sy MRaBsSalofimbbe havigestipossibée nunber
of colors, mhichC%ﬁ:cﬁossible In conjunction with the neans used for said
vi deo vi sual5ePHAMEEN 8 Farfd& éfiized in that the method al so conpri ses,

furthernore, the followi ng phases: - selection of a nunber of basic colors

which ajg Lo be Jord Moy [ PALAMADG £ Nenk Nl b2 oh TBGR QN ShepdlnLabr i ¢
in this case, the nunber of basic colors Is in interrelationship with the
nunber of warfp &hd wedrgeshr auds iHicchngakebe a5edFFlrahe whegbi ngs nachi ne

and possible in conjunction with the means used for said

video visualization,

15 characterized in that the method also comprises,

furthermore, the following phases:

- selection of a number of basic colors which are to
be used for reproducing the initial image on the
20 fabric; in this case, the number of basic colors is in
interrelationship with the number o¢f warp and weft
threads which can be used for the weaving machine and

which are used for weaving the fabric;

25 - reduction of the initial colors of the initial
image to a number of reduced colors which are possible
by the mixing of the basic colors of the warp and weft
threads.

30 2. The method as claimed in claim 1, characterized in
that the mixes of the selected basic colors are pixel
mixes, the pixels being formed in each case by the
intersection of at least one warp thread and one weft
thread.

35
3. The method as claimed in claim 1 or 2,

characterized in that the conversion of the reduced
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whi ch are used for weaving the fabric; 25 - reduction of the initial colors
of the initial 1inmage to a nunber of reduced colors which are possible by
the m xing of the basic colors of the warp and weft threads. 30 2. The

met hod as cygi g®tbdosacl ai m 1, characterized in that ther/emayooses he
sel ected basic colors are pixel mxes, the pixels being forned in each

case by the intersection of at |easT %Qe‘marp thread and one weft thread.
35 3. The nethod as clainmed in claiml or. 2, charact e{)i zed in tha% t he
conversi on 6PL1PRE FdublBe WOIEESy o8 Pt CLBRPB05Es TR 28U Ea orst of the
reduced i ni teakcikragBakact helpusbenvol vesebedtetdebaaigcmeahors i nvol ves a
dithering nethod. 4. The nethod as clained in one of clains 1 to 3, 5
characterized in that the nuances of the reduced initial inage are
reproduced By nedahs ofethmd nasberlaimegi tel sone blie sbizes ed Ibasids col ors.

5. The nethad.as.eLaiord | nyongual chalgm hdi.d  d0 charactegqized in that
the breakdown of the're ucéd col ors takes place with the inclusion of a
predet er mi nédikdrp/ iEwet MrEadrerrIBICehdeY nNMERRE Plie thRe dHHRE Drofr am

provides fopikBesuse ehel ceegekan pweavesowbl-Bout weave repeat repetition.
15 6. The nethod as clained in one of clains 1 to 5, characterized by a

war p/ weft thread ratio of 2:1. 7. The nmethod as clainmed in one of clains 1
to 6, 20 charactreei zestlisdt hat d¢heimedludced aod ops ackafros nedtbr o at | east

(w0 basi @ cOLars MLEhhor iha Ll padndr Bikaidoue ot RE Aefldldred 11
colors takes place with the inclusion of a
predetermined warp/weft thread ratio, and in that the
weaving program provides for the wuse of irregular
weaves without weave repeat repetition.

15
6. The method as claimed in one of claims 1 to 5,

characterized by a warp/weft thread ratio of 2:1.

7. The method as claimed in one of claims 1 to 6,

20 characterized in that the reduced colors are formed
from at least two basic colors which form a thread
group.

8. The method as claimed in one of claims 1 to 7,
25 characterized in that the initial colors of the initial

image are reduced to a maximum of 256 colors.

9. The method as claimed in one of claims 1 to 8,
characterized in that up to sixteen basic colors can be
30 used.

10. The method as claimed in claim 9, characterized by

the basic colors red, green, blue and yellow.

35 11. The method as claimed in claim 10, characterized
by the basic colors red, green, blue, yellow, black and
white.



25 characterized in that the initial colors of the initial imge are
reduced to a maxi mum of 256 colors. 9. The nethod as clained in one of
claims 1 to 8 characterized in that up to sixteen basic colors can be 30
used. 10. The oxtdwd4as clained in claim9, characterieer/dnpl/obeebasic
colors red, green, blue and yell ow. 352 1. The nethod as clainmed in claim
10, characterized by the basic colors ed, green, blue, yellow black and
white. WO 02/,27084 PCT/ /0056 12. The th | ai in one of
claims 1 to‘2L ggﬁaﬂb (%z%ﬁ ﬁaﬁ et the ﬁ@%vfﬁg p?%b?%n?p%oceg%% f or

t he |nsertloha@ﬁCMEtuzeHread1gﬁnupsh¢nwaaumn@opmrmmﬁww pr®ViZlesThieonet hod as
claimed in oRE gkeaeﬁ bet Qek?, thQQQBaSE85b§GQn'Q thakotheopaayi ng

pr ogram provi Por the use of regul ar "weaves with repeat repetition. 14.
A plant for carrylng out the nethod as clained in 10 one of clainms 1 to

13, charmct eni ze@nin rfddtod t asCNbaRS ai-ABnde\dcec1dbms The til ang, as

clained in claim13, characterized in that it contains a we V|q9 nachlne
characterized in that the weaving program provides

the use of regular weaves with repeat repetition.

14. A plant for carrying out the method as claimed in
10 one of <claims 1 to 13, characterized in that it

contains a CAD device.

15. The plant as claimed in claim 13, characterized in

that it contains a weaving machine.



